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Suzuki [12] $(GL(n), Sym(n))$ $L$
Suzuki [12]
Arakawa [1] Arakawa Siegel Eisenstein
Koecher-Maass $(GL(n), Sym(n))$
Fourier




$\mathcal{H}$ $n$ Siegel $\Gamma=Sp_{n}(\mathbb{Z})$ Siegel
$\Gamma$ $\mathcal{H}$
$\gamma\cdot Z=(AZ+B)(CZ+D)^{-1}$ $(Z\in \mathcal{H},$ $\gamma=(\begin{array}{ll}A BC D\end{array})\in\Gamma)$
$n$ $Sym_{n}^{*}(\mathbb{Z})$ $F(Z)$ $k$
Siegel Fourier
$F(Z)= \sum_{T\in Sym_{\dot{n}}(Z)_{\geq 0}}a(T)\exp(2\pi\sqrt{-1}tr(TZ))$
$F$ Koecher-Maass
$\xi(F, s)=T\in GL_{n}(Z)\backslash Sym_{\dot{n}}(Z)\sum_{>0}\frac{a(T)/\#(O(T)_{Z})}{(\det T)^{s}}$
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$s$
$\hat{\xi}(F, k-s)=(-1)^{kn/2}\hat{\xi}(F, s)$ , $\hat{\xi}(F, s)=\xi(F, s)\cross(2\pi)^{-ns}\prod_{i=1}^{n}\Gamma(s-(i-1)/2)$




$F(Z)$ “ ” “ ”
$\lim_{Yarrow+0}F(X+\sqrt{-1}Y)=\sum_{T}$




$S(Sym_{n}( \mathbb{R}))\ni f(X)\sum_{T}a(T)\mathcal{F}f(T)\in \mathbb{C}$, (2)
( )
$J(X)=|\det X|^{k-n-1}$ , $\phi f(X)=f(-X^{-1})$ ,
$X\in\Omega_{\mathbb{R}}:=\{X\in Sym_{n}(\mathbb{R})|\det X\neq 0\}$
$(\begin{array}{ll}0_{n} -1_{n}1_{n} 0_{n}\end{array})\in\Gamma$ $F$
$\sum_{T}a(T)\mathcal{F}f(T)=\sum_{T}a(T)\mathcal{F}(J\cdot\phi f)(T)$
$(f\in C_{0}^{\infty}(\Omega_{\mathbb{R}}))$ (3)
Suzuki (2) Fourier ( $T$
) $Sym_{n}(\mathbb{R})$
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(i) $a({}^{t}UTU)=a(T)$ $(U\in GL_{n}(\mathbb{Z}))$ ,
(ii) $e>0$ $a(T)=O(|\det T|^{e})$ ,
(iii) (3) $f\in C_{0}^{\infty}(\Omega_{\mathbb{R}})$
3 ( $k$ ) ([12] ”distribution with
automorphy”) $L$










$\rho^{*}$ $(G, \rho^{*}, V^{*})$
$s*$ $\mathbb{Q}$ $P(x),$ $P^{*}(y)$ $S,$ $s*$
$\mathbb{Q}$ $P,$ $P^{*}$
$G$ $\mathbb{Q}$- $\chi,$ $\chi^{*}$
$P(\rho(g)x)=\chi(g)P(x)$ , $P^{*}(\rho^{*}(g)y)=\chi(g)^{*}P^{*}(y)$
$\chi^{*}(g)=\chi(g)^{-1}$ $n=\dim V,$ $d=\deg P=\deg P^{*}$
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$\Omega=V\backslash S,$ $\Omega^{*}=V^{*}\backslash S^{*}$ $G$
Zariski- $\Omega_{\mathbb{R}},$ $\Omega_{\mathbb{R}}^{*}$
$\Omega_{\mathbb{R}}=\bigcup_{i=1}^{\nu}\Omega_{i}$ , $\Omega_{\mathbb{R}}^{*}=\bigcup_{j=1}^{\nu}\Omega_{j}^{*}$
$G^{+}$ Lie $G_{\mathbb{R}}$ $\Omega_{i},$ $\Omega_{j}^{*}$ $G^{+}$-
$\phi:\Omegaarrow\Omega^{*}$
$\phi(x)=grad(\log P(x))$ (4)
(A), (B) $(G, \rho, V)$ ([3,
Theorem 2.28] $)$ , $\phi$ $\mathbb{Q}$ $G$-
$\phi(\Omega_{i})=\Omega_{i}^{*}(i=1, \ldots, \nu)$
$f\in S(V_{\mathbb{R}}),$ $f^{*}\in S(V_{\mathbb{R}}^{*})$
$\Phi_{i}(f;s)=\int_{\Omega_{i}}|P(x)|^{s}f(x)dx$, $\Phi_{i}^{*}(f^{*};s)=\int_{\Omega_{i}^{*}}|P^{*}(y)|^{s}f^{*}(y)dy$
$\Re(s)>0$
$\Phi(f;s)=(\begin{array}{l}\Phi_{1}(f\cdot s)\vdots\Phi_{\nu}(f,s)\end{array})$ , $\Phi^{*}(f^{*};s)=(\begin{array}{l}\Phi_{1}^{*}(f^{*}\cdot s)\vdots\Phi_{\nu}^{*}(f^{*}.s)\end{array})$
$f\in S(V_{\mathbb{R}})$ Fourier $f^{*}\in S(V_{\mathbb{R}}^{*})$ ( ) Fourier
$\mathcal{F}f(y)=\int_{V_{R}}f(x)e[-\langle x, y\rangle]dx$ , $\mathcal{F}^{*}f^{*}(x)=\int_{V_{R}^{*}}f^{*}(y)e[\langle x, y\rangle]dy$,
$e[t]=\exp(2\pi$V $t)$





$\gamma^{*}(s)\gamma(-\frac{n}{d}-s)=I_{\nu}$ ( $\nu$ ) (5)
$L,$ $L^{*}$ $V_{\mathbb{Q}},$ $V^{*}$ $L^{*}$ $L$
$L,$ $L^{*}$
$\ovalbox{\tt\small REJECT}$
$\alpha$ : $Larrow \mathbb{C},$ $\beta$ : $L^{*}arrow \mathbb{C}$
$c_{1},$ $c_{2},$ ci,
$|\alpha(x)|<c_{1}(1+||x||^{2})^{C2}$ , $|\beta(y)|<c_{1}^{*}(1+||y||^{2})^{c_{\dot{2}}}$ .





1 $k,$ $\sigma_{1},$ $\ldots,$ $\sigma_{\nu}\in \mathbb{C}$
$J(x)=\sigma_{i}|P(x)|^{k-2n/d}$ $(x\in\Omega_{i})$
$\Omega_{\mathbb{R}}$ $J(x)$ $T_{\alpha}^{*},$ $T_{\beta}$ 3
$(G, \rho, V),$ $(G, \rho^{*}, V^{*})$ $J(x)$ :
(i) $G_{\mathbb{Q}}\cap G^{+}$ $\Gamma$ $L,$ $L^{*}$ $\rho(\Gamma),$ $\rho^{*}(\Gamma)$
$\alpha$ $\rho(\Gamma)$- $\beta$ $\rho^{*}(\Gamma)$-
(ii) $r$
$\alpha(x)=O(|P(x)|^{r})(x\in L\cap\Omega)$ , $\beta(y)=O(|P^{*}(y)|^{r})(y\in L^{*}\cap\Omega^{*})$
(iii) $\phi f^{*}(x)=f^{*}(\phi(x))$ $(x\in\Omega_{R})$ $T_{\alpha}^{*}(f^{*})=T_{\beta}(J\cdot\phi f^{*})$ ,




$L$- $(G, \rho, V)$
(C) $x\in\Omega_{\mathbb{Q}}$ $G_{x}^{o}$ $\mathbb{Q}$- $G_{x}^{o}$
$x$ $G$ (Zariski )
$G_{x}^{+}:=G^{+}\cap G_{\mathring{x}}$ Lie Haar
$d\mu_{x}$
$\int_{G}$ $F(g)dg= \int_{c+/G_{x}^{+}}\frac{d(\rho(\dot{g})x)}{|P(\rho(\dot{g})x)|^{n/d}}\int_{G_{x}^{+}}F(\rho(\det gh)x)d\mu_{x}(h)$,
$dg$ $G^{+}$ Haar
$\Gamma$
$T_{\alpha}^{*},$ $T_{\beta}$ 1 (i) $G^{+}$
$\Gamma_{x}=\Gamma\cap G_{x}^{+}(x\in\Omega_{\mathbb{Q}})$ (C)
$\mu(x)=\int_{G_{x}^{+}/\Gamma_{x}}d\mu_{x}$ $(x\in\Omega_{\mathbb{Q}})$
(A), (B) (C) $(G, \rho^{*}, V^{*})$






Theorem 1.1] $)$ $L$ $\xi_{i}(\alpha, s),$ $\xi_{i}^{*}(\beta, s)$ $\Re(s)$
$L$ $\Omega_{i},$ $\Omega_{i}^{*}$
$\xi(\alpha, s)=(\xi_{1}(\alpha, s), \ldots,\xi_{\nu}(\alpha, s))$ , $\xi^{*}(\beta, s)=(\xi_{1}^{*}(\beta, s), \ldots,\xi_{\nu}^{*}(\beta, s))$
unfolding
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1 $f\in S(V_{\mathbb{R}}))$ , f$*\in$ S( )
$Z( \alpha, f;s)=\int_{c+/\Gamma}\chi(g)^{s}\sum_{x\in L\cap\Omega}\alpha(x)f(\rho(g)x)dg$,
$Z^{*}( \beta, f^{*};s)=\int_{c+/\Gamma}\chi^{*}(g)^{s}\sum_{y\in L^{*}\cap\Omega}.\beta(y)f^{*}(\rho^{*}(g)y)dg$
$\Re(s)$ :
$Z(\alpha, f^{*};s)=\xi(\alpha, s)\cdot\Phi(f;s-n/d)$ , $Z^{*}(\beta, f^{*};s)=\xi^{*}(\beta, s)\cdot\Phi^{*}(f^{*};s-n/d)$ .
$L$
$L$ 1
( [3], [11] )
$S,$ $s*$
2 $f^{*}\in C_{0}^{\infty}(\Omega_{\mathbb{R}}^{*})$
$\mathcal{F}^{*}f^{*}|_{S_{R}}\equiv 0$ , $\mathcal{F}(J\cdot\phi f^{*})|_{S_{\dot{R}}}\equiv 0$ (7)




2 (7) $f^{*}\in C_{0^{\infty}}(\Omega_{\mathbb{R}}^{*})$




$P^{*}(\partial_{x})\exp(\langle x, y\rangle)=P^{*}(y)\exp(\langle x, y\rangle)$ , $P(\partial_{y})\exp(\langle x, y\rangle)=P(x)\exp(\langle x, y\rangle)$
$P^{*}(\partial_{x})P(x)^{s+1}=b(s)P(x)^{s}$
$s$ $b(s)$ $(G, \rho, V)$
$\Omega_{\mathbb{R}}$ $D$ $\Omega_{\mathbb{R}}^{*}$ $\phi D$
$\phi Df^{*}(y)=D(^{\phi}f^{*})(\phi^{-1}(y))$
$D$ $G^{+}$- $\phi D$ $G^{+}$-
3(i) $M_{1},$ $M_{2}$
$M_{1}=P(\partial_{y})P^{*}(y)$ , $M_{2}=\phi(J(x)^{-1}P^{*}(\partial_{x})P(x)J(x))$
$M_{1},$ $M_{2}$ $\Omega_{\mathbb{R}}^{*}$ $G^{+}$ -




2 $L$ $\xi_{i}(\alpha, s),$ $\xi_{j}^{*}(\beta, s)(1\leq i, j\leq\nu)$ $s$ $\mathbb{C}$
$\sigma$ $J(x)$ $\sigma_{i}$ Z






3 $m\geq 0$ $L$ $\xi_{1}(\alpha, s),$
$\ldots,$















$\nu^{*}$ $L_{1},$ $L_{2}$ $Li,$ $L_{2}^{*}$ $L_{1},$ $L_{2}$
$\nu,$ $\nu^{*},$ $L_{1},$ $L_{2}$ (i), (ii), (iii)
(i) $\nu$ $L_{1}$- $\nu^{*}$ $L\cong$-


























$(f\in S(V_{\mathbb{R}}), f^{*}\in S(V_{\mathbb{R}}^{*}))$
$(G, \rho, V),$ $(G, \rho^{*}, V^{*})$ $J(x)$
\S 1 $(A)-(D)$
Type (S): $(GL(n), 2\Lambda_{1}, Sym(n))$
Type (A): $(GL(n), \Lambda_{2}, Alt(n))(n\equiv 0(mod 2))$
Type (M): $(GL(n)\cross SL(n), \Lambda_{1}\otimes\Lambda_{1}, M(n))$
$\phi(x)=$ grad log $P(x)$ $\phi(x)=x^{-1}$
$x\in V_{\mathbb{Q}}$ $d(x)$ $x$
$\nu(x)=d(x)^{-k-\delta}$ , $\delta=\{\begin{array}{ll}n+1 (Type (S)),n-1 (Type (A)),2n (Type (M))\end{array}$
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$\nu(\gamma_{1}x\gamma_{2})=\nu(x+P)=\nu(x)$ $(\gamma_{1},\gamma_{2}\in GL(n,\mathbb{Z}), p=V_{Z})$
$\nu(=\nu^{*})$ (i)
$\frac{d(x^{-1})}{d(x)}=|\det x|$ $(\det x\neq 0)$ ,




$\Re(k)>0$ Type (S) ( [4]) .
Type (A) [13] Type (M) [8]
4
3 Siegel
Type (S): $Sp(n)$ , Type (A): $SO(n, n)$ , Type (M): $GL(2n)$
Siegel ( ) Eisenstein Fourier
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